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EXHAUST PARTICULATE REMOVING DEVICE FOR DIESEL ENGINE 
Abstract: 

{POSE: To prevent the generation of exhaust particulate embers in a 
r for catching exhaust particulates, in regenerating the filter. 
JSTITUTION: A fine exhaust particle purifying device equipped with a 
^ycomb shaped filter 1 1 which is formed by alternately packing the 
aust gas inflow side and effluence side of the contiguous cells among a 
iber of cells is installed in a casing, and is equipped with a heating 
ns H at one edge part of the filter 1 1 . In the first state, the inside of a 
^ing member 1 5 in the vicinity of the outer peripheral part of the filter 
imong the packing member 14 at the filter end part on the remote side 
\ the heating means H is made vacant. In the second state, the packing 
nber 14 in the vicinity of the outer peripheral part of the filter among 
packing members 14 at the filter end part on the remote side from the 
ting means H is set close to the heating means H side in comparison 
I the packing member 14 in the inner peripheral part of the filter, 
ordingly, the fine exhaust particles in the filter 1 1 on the remote side 
1 the heating means H are effectively prevented from being left in an 
ombusted form in regeneration. 
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lis document has been translated by computer. So the translation may not reflect the original precisely. 
'** shows the word which can not be translated, 
the drawings, any words are not translated. 



MMS 



lim(s)] t m • 

lim 1] It has the eel of a large number by which the path was formed in the direction in which exhaust gas flows m 
ng prepared all over a Diesel engine's flueway. The honeycomb mold filter with which it is the runoff side of the 
Dw side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by turns is held. In 
exhaust air particle purge with which a heating means to heat at the time of playback of said filter was formed in one 
e of this filter The exhaust air particle stripper of the Diesel engine characterized by emasculating the interior 
ough it was near the periphery section of a filter among the plug stuffing members in the near edge in which said 
ting means of said filter is not formed. 

iim 2] It has the eel of a large number by which the path was formed in the direction in which exhaust gas flows in 
ng prepared all over a Diesel engine's flueway. The honeycomb mold filter with which it is the runoff side of the 
ow side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by tums is held. In 
exhaust air particle purge with which a heating means to heat at the time of playback of said filter was formed in one 
e of this filter What is near the periphery section of a filter among the plug stuffing members in the near edge in 
ch said heating means of said filter is not formed is compared with the thing in the inner circumference section of a 
;r. The exhaust air particle stripper of the Diesel engine characterized by bringing close to the side in which the 
ting means of said filter is formed. 



mslatipn done.] 
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AIMS 



aim 1] It has the eel of a large number by which the path was formed in the direction in which exhaust gas flows in 
ing prepared all over a Diesel engine's flueway . The honeycomb mold filter with which it is the runoff side of the 
ow side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by turns is held. In 
exhaust air particle purge with which a heating means to heat at the time of playback of said filter was formed in one 
;e of this filter The exhaust air particle stripper of the Diesel engine characterized by emasculating the interior 
lOugh it was near the periphery section of a filter among the plug stuffing members in the near edge in which said 
ting means of said filter is not formed. 

aim 2] It has the eel of a large number by which the path was formed in the direction in which exhaust gas flows in 
ing prepared all over a Diesel engine's flueway. The honeycomb mold filter with which it is the runoff side of the 
ow side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by turns is held. In 
exhaust air particle purge with which a heating means to heat at the time of playback of said filter was formed in one 
;e of this filter What is near the periphery section of a filter among the plug stuffing members in the near edge in 
ich said heating means of said filter is not formed is compared with the thing in the inner circumference section of a 
jr. The exhaust air particle stripper of the Diesel engine characterized by bringing close to the side in which the 
ting means of said filter is formed. 
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FAILED DESCRIPTION 



tailed Description of the Invention] 

lustrial Application] Especially this invention relates to the exhaust emission control device which was made to 
•oduce the filter of the equipment which carries out uptake clearance of the particulate contained in a Diesel engine's 
aust gas with the filter installed all over exhaust air passage efficiently about an internal combustion engine's exhaust 
ssion control device. 
52] 

scription of the Prior Art] Internal combustion engines, such as an automobile, and the exhaust air particle 
ticulate) which uses carbon as a principal component into a Diesel engine's exhaust gas are contained especially, and 
is become the cause of an exhaust air black smoke. From a viewpoint of environmental pollution, as for this 
iculate, removing is desirable, the filter made fi*om a ceramic is arranged to a Diesel engine's flue>yay in recent 
rs, and removing a diesel particulate with this filter is proposed, 

33] Drawing 8 shows the whole example configuration of the conventional Diesel engine's exhaust air particle 
3per, and shows the configuration of the conventional exhaust emission control device 10 with which the heater H 
playback was formed in the edge of the downstream of the exhaust gas of a filter. In drawing 1 A Diesel engine, 
ng for [ 2 ] filter receipt in an exhaust gas path and 3, A filter for 4 to carry out a sealant and for 5 carry out uptake 
he particulate in exhaust gas. The exhaust air bypass path where secondary air supply paths and 7 bypass a 
ibustion gas blowdown path, and, as for 8, 6 bypasses a filter 5, The air pump with which 9 supplies secondary air, 
change-over valve to which VI switches a flueway 2 and the exhaust air bypass path 8, the outlet change-over valve 
A^hich V2 was prepared in the outlet of the exhaust air bypass path 8, and V3 show the closing motion valve of the 
ibustion gas blowdown path 7, and V4 shows the closing motion valve of secondary air supply paths 6. 
04] Drawing 9 (a) and (b) The configuration of a filter 5 in the exhaust air particle purge 10 of drawingj is shown. A 
jr 5 is a honeycomb-like filter equipped with the septum of the shape of a honeycomb which consists of porous 
ter, and generally is carrying out the shape of a cylinder, and there is a path 51 of the shape of a rectangular 
iUelepiped of a large number surrounded by the septum inside. And it is the runoff side of the inflow side of exhaust 
, and exhaust gas which this path 51 adjoins, and by turns, plug stuffing of it is carried out by the lock out material 
Tiade ft-om a ceramic (plug), and it serves as a close path by it. Therefore, exhaust gas G included in a path 51 flows 
he next path 5 1 through the septum equipped with permeability, as an arrow head shows, and in case a septum is 
sed, uptake of the particulate in exhaust gas EXG is carried out. 

05] At the time of the particulate uptake in the usual exhaust gas, each valves VI -V4 are in the location of a broken 

with the particulate filter 5 built in casing 3, a particulate is removed and the exhaust gas discharged by Diesel 
ine 1 is emitted into atmospheric air through the muffler which is not illustrated. Thus, since permeability will be 
: gradually and an engine performance will fall, when the particulate amount by which uptake is carried out to the 
dor with the activity of a filter 5 increases, while energizing to electric heater H prepared in the edge of a filter 5, the 
sneration of a filter which the gas for playback, for example, secondary air, is supplied [ regeneration ] to a filter 5, 
bums a particulate is required of the constituted exhaust air particle purge 10. 

06] Generally, in the conventional exhaust air particle purge 10, the permeability of a filter 5 is lost, a pressure 
sor detects the time of the pressure of the exhaust gas of the upstream of a filter 5 becoming larger beyond a 
determined value than the pressure of the downstream, and particulate regeneration is performed. In the exhaust air 
tide purge 10 shown in drawing 8 , each valves VI -V4 switch to the location of a continuous line at the time of this 
eneration. In this condition, the exhaust gas fi-om Diesel engine 1 is emitted into air through the exhaust air bypass 
ti 8. Moreover, while energization is performed at Heater H at this time, secondary air is supplied firom an air pump 
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nd particulate combustion by which was carried out to the filter 5 is perfon^L And combustion gas is 

tted into air from the combustion ga^Kvdown path 7. 

07] However, in the above conventional exhaust air particle purges 10, the particulate by which uptake was carried 
into the filter 5 may bum and remain at the time of regeneration of a filter 5, without carrying out whole-quantity 
ibustion. This is explained using drawin g 10 . Drawing.! 0 (a) The condition that uptake of the particulate was fully 
led out as hatching showed in a filter 5 is shown. If secondary air is supplied to a filter 5 from hard flow with the 
jction where exhaust gas flows while energizing at Heater H after making exhaust gas bypass in this condition, the 
ticulate by which Heater H was lit and uptake was carried out to the filter 5 will bum. 

08] In this particulate combustion, although, as for the center of filter section, conduction of heat bums good well, 
periphery section of a filter has bad combustion compared with a core. Consequently, it is drawing JO (b) at the time 
ermination of regeneration of a filter 5. Particulate cinder M will remain in the periphery section by the side of an 
. face far from the heater H of a filter 5 so that it may be shown, and dispersion will arise in particulate uptake 
ribution at the time of particulate subsequent uptake. When a filter is regenerated until dispersion arose in uptake 
ribution at this particulate, the temperature of a filter becomes excessive selectively, a filter may carry out an erosion 
I crack may occur. 

09] Then, these people proposed the exhaust air particle stripper of the Diesel engine which coated the ingredient 
h more sufficient heat conductivity than the component of a septum, in order to prevent the fault temperature up in a 
to the septum of the predetermined field of the filter 5 of a side far fi-om Heater H (refer to JP,2-28512,U). In the 
aust air particle purge of this proposal, it is prevented that distribution of heat becomes good and a filter 5 becomes 
slevated temperature with the good coating material of heat conductivity at the time of playback. 
10] 

3blem(s) to be Solved by the Invention] However, there was a possibility that it might not bum well dependmg on 
ibustion conditions, and a cinder might occur since the part and heat capacity become high, although the heat 
-ductivity of the downstream of the flow of the combustion gas at the time of playback of a filter becomes high with 
technique proposed by JP,2-285 12,U since the septum of a filter itself is covered with the coat. 
1 1] That is, with the technique proposed by JP,2-28512,U, temperature fell rapidly in the lock out material location 
he end face of a side far from the heater H of a honeycomb mold filter, and there was a possibility that a particulate 
y remain in the end face of a side far fi-om the heater H of a filter, and the inlet-port section of the path 5 1 of a filter 5 
y be eventually closed by the part in which uptake of the particulate is not carried out to lock out material heat 
acity by lock out material. 

1 2] And in the system which the calibration curve (line which shows the relation between the particulate amount of 
ake and differential pressure) of the filter differential pressure and the amount of uptake which are shown in dravdng 
as a continuous line shifts as a broken line shows, therefore is performing the playback stage judging of a filter by the 
:erential pressure before and behind a filter after regeneration of a filter if a cinder is in a particulate uptake side, the 
yback stage judging of a proper filter may become impossible. 

13] Then, this invention cancels the technical problem which said conventional internal combustion engine's exhaust 
ission control device has. Also in the part in which lowering of the rapid temperature in the lock out material location 
he end face of a side far from the heater H of a honeycomb mold filter is prevented, and uptake of the particulate is 
carried out to lock out material heat capacity by lock out material at the time of playback of a filter The particulate 
nbustion by which uptake was carried out is improved and it aims at offering the exhaust air particle purge which can 
vent generating of the particulate cinder in this part. 
14] 

cans for Solving the Problem] The exhaust air particle stripper of the Diesel engme of the 1st gestalt of this invention 
ich attains said object It has the eel of a large number by which the path was formed in the direction in which exhaust 
flows in casing prepared all over a Diesel engine's flueway. The honeycomb mold filter with which it is the runoff 
s of the inflow side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by turns 
leld. In the exhaust air particle purge with which a heating means to heat at the time of playback of said filter was 
tned in one edge of this filter Although it is near the periphery section of a filter among the plug stuffing niembers in 
near edge in which said heating means of said filter is not formed, it is characterized by emasculating the interior. 
15] Moreover, the exhaust air particle stripper of the Diesel engine of the 2nd gestalt of this invention which attains 
i object It has the eel of a large number by which the path was formed in the direction in which exhaust gas flows in 
ing prepared all over a Diesel engine's flueway. The honeycomb mold filter witii which it is the runoff side of the 
low side of exhaust gas and exhaust gas which each eel adjoins, and plug stuffing was carried out by turns is held. In 
exhaust air particle purge with which a heating means to heat at the time of playback of said filter was formed in one 
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e of this filter It is characterized by b^^ng what is near the periphery section of^ker among the plug stuffing 
nbers in the near edge in which said iHnng means of said filter is not formed clolHi the side in which the heating 
ms of said filter is formed as compared with the thing in the inner circumference section of a filter. 

16] 

notion] Since the interior of lock out material established in the end face of a side far from the heatmg playback 
ms of a filter is emasculated according to the exhaust air particle stripper of the Diesel engine of the 1st gestalt of 
invention and the quantity of the heat capacity of the filter periphery section is decreased, the temperature rise of 
part is promoted and a particulate cinder decreases. Moreover, without increasing the amount of the lock out 
erial of a filter center section, since it can carry out, the particulate amount of uptake does not become less to the 
;r volume. 

17] Since the lock out material prepared in the end face of a side far from the heating playback nieans of a filter was 
ught close to a heating playback means side compared with the center section of the filter according to the exhaust 
particle stripper of the Diesel engine of the 2nd gestalt of this invention, the distance from a heating playback means 
he lock out material of a filter becomes short and combustion propagation distance becomes short, it is hard to 
erate the particulate cinder in the periphery section of a filter. 
18] 

ample] The example of this invention is explained to a detail using an accompanying drawing below. Drawing 1 
ws the configuration of the particulate filter 1 1 of the 1st example of this invention used in a Diesel engine^s exhaust 
particle stripper, and is (a). The front view and a side elevation, and (b) It is the sectional view which cut the 
ticulate filter (it is only henceforth called a filter) 1 1 in respect of the axis being included. 

19] A filter 1 1 is a honeycomb-like filter equipped with the septimi of the shape of a honeycomb which consists of 
ous matter, and generally is carrying out the shape of a cylinder, and there is a path 13 of the shape of a rectangular 
allelepiped of a large number surrounded by the septum 12 inside. And it is the runoff side of the inflow side of 
aust gas, and exhaust gas which this path 13 adjoins, and by turns, plug stuffing is carried out by the plug stuffing 
tnber 14 made from a ceramic (it is henceforth called lock out material), and each path 13 is a close path by it. 
20] And in this example, among the lock out material 14, it is the dimension and construction material which are 
ferent in other lock out material 14, and another small lock out material 15 of heat capacity is used only for the thing 
he periphery section of the entrance side of the exhaust gas of a filter 11. That overall length is one half extent of the 
al lock out material 14, and this lock out material 15 is using the ceramic of porosity with small ingredient mass as 
istruction material. The field in which the lock out material 1 5 formed by this porosity ceramic is attached is a part 
wn in the front view shown in the left-hand side of drawing J. (a) by hatching (since a path 13 is a rectangle actually, 
line inside hatching becomes stair-like, but since each path 13 is small, a rough configuration is shovra here.). The 
d in which henceforth forms the lock out material 1 5 is shown roughly. . 

21] Moreover, although the thing of the type with which electric heater H prepared in the downstream end face of the 
3Ction where the exhaust gas of a filter 1 1 flows is actually embedded into the lock out material 14 is used, only the 
atioh is shown here and the actual configuration is not shown. On the other hand, it is drawingJL (b). Like, if the lock 
material 15 is formed with a porous ceramic, the particulate in exhaust gas may pass through tiiis lock out material 
Then, drawing 2 (a) In the shown example, the precise ceramic layer 16 which prevents a particulate grinding 
ission is formed in the part which is not surrounded by the septum 12 of the lock out material 15. moreover, drawing 
)) the shown example - drawing 2 (a) the addition of the shown ceramic layer 16 - in addition, further, in order to 
vent the temperature lowering in the peripheral face and end face of the lock out material 14 and 15, and a particulate 
der, coating 17 has been performed to the peripheral face and end face of the lock out material 14 and 15 with an 
redient with sufficient heat conductive kinesis, for example, SiC. 

22] By performing this coating 17, heat transfer of the periphery can be positively carried out for heat of combustion 
heat transmission in the center section of the filter 1 1 with which temperature rises comparatively well at the time of 
yback combustion. Moreover, playback fiiel heat can be efficiently told to the back end side at the time of playback 
I filter 1 1 by performing this coating 17 to the same die length as the overall length of the lock out material 14. 
•23] Next, drawing 2 (a) (b) An example with various parts of the filter 1 1 which gives combination of the explained 
amic layer 16 or the ceramic layer 16, and coating 17 is explained using drawingJ and drawing_4 . The ceramic layer 
or the ceramic layer 16, and the part of the filter 1 1 which gives combination of coating 17 are roughly shown to 
wing 3 and drawing 4 by by performing hatching. 

•24] DrawingJ^ (a) In the shown example, coating 17 is performed to the field A except the band-like part of the 
iphery section of the end-face upside of a filter 1 1 . Since many heat gets across to the band-like part near the 
iphery section of the end face of a filter 1 1 by the free convection, heat is [ coating of this part ] propagation-easy in 
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op and the other periphery sections, ^^jhis makes it them. Dxawing 3 (b) In the ||^n example, coating 17 is 
Formed to the part of the field B excepWe annular part of the periphery section oMP end face of a filter 1 1 . 
nperature up is made easy to prevent that, as for this, heat escapes from the periphery section of the end face of a 
;r 1 1 outside, and to carry out near the periphery. 

25] Drawing 3 (c) In the shown example, coating 17 is performed to the part of the field C except the U character- 
: section prepared in the periphery section of the end face of a filter 11 at the radial. This forms the U character-like 
-coating section 18 in the periphery section of the end face of a filter 1 1 purposely, and heat concentrates that heat 
; across to homogeneity at the periphery section of a filter 1 1 on a stop and the coded part. According to this field C, 
ting 17 is performed to the fi-ont face of an end face of a filter 1 1, for example. Even when a particulate does not 
it at less than 600 degrees C, the temperature at the time of playback by forming the U character-like non-coating 
ion 18 in the periphery section of the end face of a filter 1 1 purposely The temperature of a periphery part without 
non-coating section 18 of the shape of U character of the end face of a filter 1 1 rises at 600 degrees C or more, and a 
.iculate lights. And the particulate P by which uptake is carried out to the U character-like non-coating section 1 8 
ns with the particulate heat of combustion which lit. 

26] Drawing 4 (a) Drawing.3 (a) Field A and drawing 3 (b) It is the example which established the field D which 
ibined Field B in the end face of a filter 1 1 . Drawing 4 (b) Drawing 3 (b) Field B and drawing.3 (c) It is the example 
ch established the field E which combined Field C in the end face of a filter 1 1 . Drawing 4 (c) Drav^ing 3 (a) Field A 
drawing 3 (c) It is the example which established the field F which combined Field C in the end face of a filter 1 1 . 
wing 4 (d) Drawing 3 (a) Field A and drawing 3 (b) Field B and drawing 3 (c) It is the example which established 
field G which combined Field C altogether in the end face of a filter 11. 

27] Drawing.5 (a) The configuration of the fiher 21 of the 2nd example in the exhaust air particle stripper of the 
sel engine of this invention is shown. With the filter 21 of this example, distance fi-om Heater H of the path 13 of the 
iphery part of the filter 21 which cannot bum easily fi*om the beginning is shortened. For this reason, drawing_5 (a) 
:h the filter 21 of an example, the lock out material 14 of the periphery section is attached in the back only for the 
ut 1/4 die length of the overall length L of a filter 21 from the end face of the entrance side of exhaust gas. Thus, if 
installation location of the lock out material 14 is changed and distance fi-om the heater H of the path 13 of the 
iphery part of a filter 21 is shortened, the combustion propagation distance at the time of playback combustion of a 
5r 21 becomes short, playback will become certain and the temperature lowering of a short part will decrease, 
reover, the heat conductivity fi*om a eel with which the center section of the filter 21 is burning is large, temperature 
)s being able to fall easily, and a particulate cinder decreases. 

28] Drawing 5 (b) Drawing_5 (a) The deformation example of the shown example is shown, the part of the playback 
/nstream is removed from the lock out material 14 of the periphery section of a filter 21, and other configurations are 
^ing_5 (a). It is the same as an example. With the filters 1 1 and 21 of an example explained above, since the lock out 
he particulate of the entrance side of exhaust gas is lost, lowering of the judgment precision can be prevented in the 
aust air particle stripper of the Diesel engine which judges a playback stage by the differential pressure before and 
ind a filter. 

29] Drawing 6 explains how to hold so that a crack may not occur in filters 1 1 and 21 at the time of playback, when 
ling the filters 1 1 and 21 of the example constituted as mentioned above into casing 3. Drawing 6 (a) In case a filter 
s held in casing 3 so that it may be shown, an outer case 19 is inserted in the periphery section of a filter 1 1 , and this 
5r case is held in casing 3 using retainers 22 and 25, the sealant 4, the heat insulator 23, and the wire network 24. An 
2r case 19 is for applying a preload to the shaft orientations of a filter 1 1 , and a radius and a circumferential 
^tion, and this outer case 19 consists of structural steel worker ceramic ingredients, such as not a metallic material 
Si3 N4, SiC, and a zirconia. This is because there is also little lowering of the preload resulting from the setting by 
longed activity while having that a preload falls [ little ] by being extended even if a ceramic ingredient has a small 
mal expansion and temperature rises at the time of regeneration of a filter 11. 

30] Drawing 6 (b) And drawing 7 shows the approach to which inserts an outer case 19 in a filter 1 1 , and a preload is 
lied. An outer case 19 is drawing 6 (b), when **** 19B is put on this filter 1 1 after consisting of**** 19A and 
*19B and inserting in a filter 1 1 into **** 19A, as shown in drawing 7 . It will be in the condition which shows, 
ere a load is impressed to the both ends of an outer case 19 in fliis condition, doubling section 19C of **** 19A and 
* 19B is joined by ceramic welding. If an outer case 19 is calcinated next, in order to contract the outer case 19 
ie from a ceramic, a preload will be impressed to a filter 1 1 by this. 
31] 

feet of the Invention] Since the quantity of the heat capacity of the filter periphery section is decreased, and the 
perature rise of this part is promoted, since the interior of lock out material estabhshed in the end face of a side far 
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1 the heating playback means of a fi]J^ emasculated according to the exhaust ajj^icle stripper of the Diesel 
ine of the 1st gestalt of this inventioiSIRxplained above, and a particulate cinderlKeases, an erosion is prevented 
le time of playback of a next filter. Moreover, without increasing the amount of the lock out material of a filter 
:er section, since it can carry out, the particulate amount of uptake does not become less to the filter volume. 
J2] Since the lock out material prepared in the end face of a side far fi-om the heating playback means of a filter was 
ight close to a heating playback means side compared with the center section of the filter according to the exhaust 
)article stripper of the Diesel engine of the 2nd gestalt of this invention, the distance fi-om a heating playback means 
le lock out material of a filter becomes short and combustion propagation distance becomes short, it is hard to 
3rate the particulate cinder in the periphery section of a filter. 



mslation done.] 
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(54) [^^<D^m] y'^-^jmm<Dmm,m^^^^mm 



(57) 

y^ )i^n^^—zy>^3\^{zmx. c<Dy^)V^n<D 
y JV^^Wz^^^iS^^m^(Dz>t>. y-()V^\\<D 

h(D\zitLx. mm^mHmizT&ns^irxm^'r^o c<d 
n±m\zmm.^&Hi)^^m\^^m<Dy^)]^^im(D 
m%mL'f^<Dm^mr)imm\zK±^^^. 





(2) 

1 

nrz,mmmL=T'mmmz^\^'^x. 

gS{c»^tegga5gB«co^-^, y^}V^<D^m^<Dm.m\z 10 
^ ^ t) cooing? ^^flBjft c <h t-r 'St'w' ---^ 

cffl^^2] 'T^-'^)vmmmmmnmzwtnti^ 
-iyy^^\z. m^dJy.<Dmri^:^\^\zmmmj$.'^n 

(o^xm^mm.:^::^<DWti^im'rr^mzmm'^n:ft/\- 

nfzM\mw^^m\^mm.\z^^\^^-c. 

mz^^i^^^mi(r>o^. y-()v^<D^m^<D]5:m\z 
^^%<D^. y >c)}^^onnmzh^%(r>\z\tVx. Hfr 

my >( )Vi^(Dtm.^^tfm\-y^t\x^'^^m\zi5.-:5mcz. 

[0 0 0 1] 

\zmL. mz. ^^-'^)vm.mom%^y.^\z^^n^ 
nv'-^^D.v-v^. mm.m.^^\zwtm\.tz.y ^ )V9x 
ism^^-r^^sc^. y^)v^(Dm±^mm^<ny^ 30 
o \z L^t:im^\Witmm\zm-r^. 

[0 0 0 2] 

mm<Dm^iix^\z\t. :t3-^>^^^^^tT^ym^ 

^m(r>m%mii\z^L'y^v^n(r>y>(r\,^^^m\.. ^ 
^ — tf;wt5^ ^^^v—v^z.(r>y ^ )\^^\z^':> t[^* 

[0 0 0 3] 8 tt«*©7^>r -if;^«Mo»«a«t^ 

ia{C:feViTU^7'^-i2f;U«^, 2«gf^:^Xii^, 3 

aj^x+t^/t-r-^ h ^mm-r^ftitcDy^ )v 

6«2^^M^j^ji3§, 7 li^^;^f X^WjIHS. 8 
ti:7 ^ 5 ^/U /txT-SSf^AW /tXilM, 9 « 2 
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2 

/NW/1XjlK8i:S:^Dft^^^^#. V2^iSfflAW 

[0 0 0 4] ^ 9 (a) , (b) m^mMm.i'mmm. 

Xfu\zLi^ h.^y >()\^^x^^x-'mz?\'^^^\^x^ 

g^g*^ (y^^) 5 2 fci:oT^^BSJ6$nTm3[nSSt;^ci: 
5iici?itn. WM^w&-^^mz^^%n7s^y.Q^(r>n 

T-^ N7!f^fffi;^$n^o 

[0 0 0 5] W^\m\'%iyA^V(nn^.i^\-'jLV--v\^% 
^ 1 0 :7-< JU^ 5 o:>m^\z{^-:>X^(jr>nmzm% 

■^n^n^^^^.v-V(Dm.ttm^^t.m%'^i)'^'^%\z 
^f^nxmmmm\^-Y't^^z.L\zf^^tz^. y^)v^ 
b<K>i^mzm.\'y^nf:Lm,m,\i-^H\zmmt^hmz. 

y ^ b\z^^.m-^7.. m^\^2:k'^%^^^^\.x/t 

[0 0 0 6] -mz. '^^(r>m%mML^mt^mi ox 
ti, y-()i^b<Dm%m^^ionxy^)v^^<DALmm 

^<t^^fz.m^mti±y'^\z^r:iX^\^v. /"^^r^^n. 
fl##v 1 - V4;&t^lSco^^J3^0^*^^o e:co)|^^ 

3iK^8SjioT^a4^jc«taj$ns<, iicD^fi, 

[0 0 0 7] B(jaiCDJ;5;5:«e*(^llf^SiJS-T 
:7 5 n\z^%^ntz.n^>( I/- h^«±g«Sj» 
fSo jgi 0(a) «:7><;U^5rttCA^y5^>^T^-rJ: 

<:oT&^o xL(r>^mx^m.i^7.^n^ nx^^tzMi. t 



—198— 



(3) 

3 

mtK^nxy ^ 5 icM»$nfc/ixw' ^o. vt^ 

[0 0 0 8] z:onj->(^:^\^—h(Dmmz^\^^x. y 

^ <D^mmt^^bmz)t^xmmm\^^. z.m^ 
y^ji^5<Dm^mm<Dmr\mz. mocb) {ztr 

\z. ^=LV-v<Dm^xmr>uf)m^\^. ^<d'^<d 
n'T>(^:2.]y-h(om%m\znj'^^zLV'-h<r>mWA 10 
mz\t^r:>^i)^±\:.^z.t.\zU^. ^ioa't-^ P~ 
h\zm^^^\z\t^^^f)^±\:.t:i^x. y^)V^<Dm± 
9!km^f7ot. y^j\^d^(Dumf)^mm\zmm\zuK). 
y^ji^f}^mmiyrz:r)^yy^i)m^i.r:z*)'r^z,tfA 

[0 0 0 9] ^z.x. ^ti^mA\t. \i'-^Hf)^^j^m\^m 

^^m^mmLTc (mmW'2-2 8 s 1 2^<i^m^m) . 20 
o:>i^\,^:3-^^>ifmz^^xm<^^m^A<uy). y 

[0 0 10] 

2 8 5 1 2^^^T'ti^brci$^Tti, y^)v^<Dmm 

tz. 

[0 0 1 1] -rUf:^^. ^Il¥2 - 2 8 5 1 2^^^T 

mM\^tz.ik^x\t. j\:=.ti2xmy^)v^(D\i'-^Hfr^ib 
m\^m(D^m<DmmM^WiXMM\zummy\^. mm 

i3.\^^m>\z^'DX. y ^ (D\^-'5^y{tf^^^\^m(D)^ 
m\zn^^^o.v-hm^^x\.^\,\ mM:tf^\z\^y^ 
5 5 1 o^xum^mti^nxv^'^^tif)^^^ 

[0 0 12] ^LT, y ^ )V^<Dn^^Wmz. n^r^ 40 

^a.v-V(r>m%m\zmx.^m'^^^t.. nxwz^m 

xy^ )V^<r>-m±mmn^^fj^x\^^zyy.'Th.x\t.. 

[0 0 13]^;!^, ^^m\m^^^<Dp^mmm<Dm 
\z. j\=^tjL.my^ )]/d^(D}i-"^Htg^^7&\i'^m(omm<o so 
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4 

mm$i&:mx<DMmm&<Di&T^m±L. mmam^ 

mtmmtt\z^oxAT'><^:^u-h -^mm-^nu 

-r^z.t^mmtLx^^^^. 

[0 0 14] 

m<Dm 1 (DimcDy'^ —^jmmo^m^miL^-m^'^^ 
\t. y'^c -'^jmmcom^mf^^izmi'fti^-zyy^^i' 

\z. mm.:^y.<Dif^^n^yJ};^lzmmm}-^^l'^nrc^^(D•^ 

i)m:^J7.(Dmmmx^mz^tSib'^nrc/\=zfji:,my^ 
ji^^i^^L. z.<Dy ^ )V^<D~-:^<DtirnWz\tm^y ^ 
)i^^<Dn±m\zmm^^no-mm^mmifi^nrcmm.Wi 
^iTmtmmz^3t.^x. m^y ^ jii^mHmmm^-m^ 

I -J 6 4 l T I. /cC ^ ^ Di'J W jiS & (C ^ o l^k Bi'i i>biimcOv'^> y 

jis' (Dnmt^>o^mz3b^h<^(^\Ht\^^^mitL/z 
L'^'^mtvx^^'^o 

CO 0 1 5] ^f::. m$E^m^m^'r^:^^m<Dm2(D 

'^)mm<DmM.m^^\zwtmc^-z^>^^\z. smi^f 

7.(Dmn^:^\^\zmm:^mfi^^nr^^^(D±)v^mpi. 

mti^mx^m\z^^^^nrz/\:z,tj M^my^ ji^ 

:Lo:>y^)V^<D—^(D^mi\z\tmt^y'^)V^(on± 

m\z%m^nomm^miim\'y^ntcm%w^^wi\:m 
m\zi5\,^x. m^y>( (omumm^m'^WLMf e> nx 
^^t^^m(D^mzi&^m^^mi<Do^. y^ )v^(d9v 

mU(om:m\zi^^^o:>^. y ^ )\/^<D^mmzi^^%a:> 

it L T. m^y^)v^ (Diim^mm^-y ^nx\^>^m 

[0 0 16] 

\^m<Dmmzmn^ntc.mmi^t(Dn^t^'^mi\:^nx^^ 
^<Dx. y 4 jv^9\^m^o:>m^mf)mm^ti^<Dx. ^ 

[0 0 17] i^^m(Dm2(Dmm<Dy'^-^f.)vmm<om 
%w^i-^^&m\z^n\t. y^)\^^(DiBmn^^m^ 

mz\t-<x-^w^±^Wim\zmr^mzf:i}t>. jip^^^^ 
m^^y ^ )v^ommM^x(Dwmtm<t^Ki. mm& 
m^mitm<^^(Dx. y^ji^iD^mmz^it-t^/^y^ 

[0 0 18] 

[nsfiW] ysyw^nmm^m\i^x:^^^(Dmmm^um 
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5 

^:jLU-hy^Jl^l i(Dm^^^Th(D^$>0. (a) 
fi^<7)iEMgJl*5cfcr/fi!l6Siia> (b) W'^'r^^n.U-hy 

[0 0 1 9]' :7^;i/i$'i ^TLli^M^^e^cC-SA- 
[0 0 2 0] -euT. :io:>^mmx\t. mm^^\^(oo 

w^^^^^t. mk^mmMi5^WLn^mmt±^mz 

CO 0 2 1) "^it. 1 i(om^^x<Dmn^:^ 

\^(DTmm^m\zm^'fiE>n^mm.}^-:^H\t. mmz\:i 
mm^^i 4(D^'\zmtbj^^n^^^-:f<Dh<Df)mm^ti so 
^f)^. z.:i'V{tmz^(Di<Lm<D^f}^7jk:^n. mmcomvii 

^^TK^nrv^T^cvio -yj. mi it) (d^o^z. mm^i 

^cx\ ^2 (a) \z7ik'rmm\x\t. mmt^ \ s 
(om^-i 2 \zm^nrji^^m>\z\t. /^^r^^^LU-hoy 

L^^o ^Tz. m2ib) \z7ik'rmmmx\t. ^2 (a) [ztr 
\^rc-\Ly^y^mi 6(Dmm\zmpLX. w\z. mmmi 
4, I s(D^mmtmm\z:idn^umi&TtAy^^^:jL 4o 
i^—h<Dmx.nK^^m±'r^tz^\z.mmM\A. 15 
(on^^mt.i^m\zm^m^(D^\^^nn. mx\t. s i c 

[0 0 2 2] iKT^n-^F-^ 1 7&SSTC:^:{CJ;D, 

n±.mmm\z\tmf^i^<mim^±^'r^y^)v^i \o 

mmtii 4(Di^^hmc^'^^xmrzt\z^y). m± 
^nm^y^jui$^i i(Dn±f^(D'^^m^x^^mi^<tEs 

^^ZLtif^X^^. 50 
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[0 0 2 3] ^IC, ^2 (a) , (b) xmmX^tc^L^ ^ v 

7 (Dm^'^t)'^^m'ty ^ )\'^ I \<DU<r}<D&^umm 
m^\s^:^^^xSMA^m^^xm\'f^o mzi^^xsmA 

;\y=^>^t:mrr^t\z^^x±t^mz7r-^nx 

[0 0 2 4] 1513 (a) \Z7TCr%mmXVX, n-x<r>y 

1 7iAy>()v^i i<D$'m(r>mm9m%io:>rimwA^ 
^m(o9mi^]iim(D^^^^umz\t. ^m%\mzx-oxm 
(Dm(D^mwz\tmf}^&t>r)Wj<L'rzhcox^j^o ms 

(b) {c^T^MiJilTti. 7^^>^i 7/)^y^ji^^i 

fzhCDXlSo^o 
[ 0 0 2 5] S3(c) IC^-r^j^f5?ijTH, n-T-^>^ 

1 7y}^y^jii^i i<Dmm(Di^mmzrjmmzm'y^n 
rzu^^^^m^^rzmm,c<D^mzm-^nx\,^^o cn 
\t. y^ jvi^ 1 i(Dmm<Dnmmzi:>:^^Lv^^(D$^zi 
-9-^ >^^i B^mf. y ^ 1 1 (o^mmzm/)'^ 

i^-iz^t>^(D^±tt>. zi-f'^y^i^fz^^lzmiom 

^irt. T^-o^yi 7i)^y^)\^^i I <D)i^^mmm\zm 
^nxi^^x. n^\^(Dumf)^e 0 ox:7^mx/'^^>f^=L 
u-hfjmiKLUi^^^or^m'^xh. y^ov^iKDi^ 
m<o^mu\zt>^^L\j^^(o4^zi'-^^>{fui B^WL 

n^z.h\z^^. y^)V^ll<D^m(o\j^ik(o%}e^zi- 
[0 0 2 6] 134 (a) 11133 (a) (Dm$,P^hmZ (Ja) O 

^^Bt.^m^^t>'^tzWiLx:>^y^)V^\ i(Dt^m\z 
mmzmmmx^K^. ^4(b) fipg3(b) (DW^Btm 

3(c) CO^J^C^^m^'&^-ltjt^^E^:?^;!.:^! 1 
<^^®}clStt;rcl?JS0yT$)O, 13 4(c) ti|g|3(a) 
^At 13 3(c) CD^^Ct^m^'&*:>-ti-feM^F^:7^ 

)v^i i(Dim\zmmz^mmxi^K>. 134(d) ^33 
(a) (DmwLAtmsdb) (DW$.^tmziz) <om!^ct. 

[0 0 2 7] 0 5 (a) \t^mmy'^-'^)ViSm<omm. 

w&=f'^^mm\z^n^m2(D^mm(Dy ><)v^ 2 kd 
m^^^-^^iDx^^. z.<Dmmmo>y ^ 2 IX 
m.m^^mfi\z<\,^yx)v^2i(D9vmm»(omm 
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7 

(r>fz.^. ^5(a) <r>%'^^\(DV 4 )\^^ 2 1 Tfi, ^Wi^ 

[0 0 2 8] EI5 (b) «!2I5 (a) t::^b;/^c*jgi0sjo^7^ 

T^D, -^(7){l!i<7>.t/S!l5^filI5 (a) (O^M^JJiRUT^ 

J[^±l52fljOLAc^j^{^J(7):7-Y;i-i5^ 1 1, 2 1 
M/JX CD A □ #J<7)/tT- ^ ^ n 1/ - h ct ^ ^^S/Wj: < tsi 
^ cDT?. ?l^n-^ ^ ^ :7 ^ jPrJ' nmo^jET^iJt&f-r 

CO 0 2 9] me\tw.±o:>^^^zm^'^tirzmmm<oy 

^ 11,21 ^^-iy>^Z<D^\Z^^'r^^'^ 
y^Jl^ll, 2 Uc:^^P#{c^^!y^;5^^^L;^cC 
\^^X^\z^^^^:^^^Wim't^h<D-v^^. 1^6 (a) 

1 l <D^J^^tC:$1^1^ l 9;^t^»!)^n, 
::(Dnm^V^-±2 2, 2 5. >--;W4. ©rl^;|^2 

3, ^^zsu-i^^^^y h 2 A^m^^x^-i^yc^sp^iz 

(D^i^ 1 9(-^, ^mMnx\'^U<. S i 3 N.1 . S i 

^ 1 1 o:>n'^Mnm\zum^ vMi^r^wis^ztiz^ 
^x^mmf)^^yr^^t.f)^ot^^^tmz. ^mNi<r>^ 

[0 0 3 0] ^6(b) :^^Um7\ty^Ji^^ 1 1 t^^rH^f 

1^1 9 gi7 ^c^•rct•5^c. mm 9Atm^i 9b 
1 9 B$^:(D:7^;Vi$^ i i {c^-ii^^ 

mmzmm^mm-^nrz^^x. mf^i 9Atmni 9 

BO^t^-argBl 9C7$f«'fe^5-/i:7^§S5{cJ:-DT»^$n 
:icD^ir^lS 1 9$j*^t-nff> ii^^y^^(D^ 
ni 9 \ti\^^^T^rzi5?>. :in\z^^Ty^)V^ 1 1 \z^ 

CO 0 3 1] 
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moy"^ -'^)mm<Dm^m:m'm^mm\z^tii^. y 

10 

CO 0 3 2] :*^^u;j(DSn2cDJ^^,cD5r.r-1::;^McoifI: 

mMML=f-'m^mmz^n\'^. y^)v^o:>%wm^^msti^^ 

^y >( )v^(Dmmn^x(o^nwm.<uy). mm^ 

>(^zL\y-h (Dm'A.m K) ym±uz < 

mi] (a) \ty'^-'^)imm(Dmn,^m-m=Jk-^m\z 

^i(a) (DWByk'^^immxh^. 
[1321 (a) figii(b) (om%iiy.Kum<n>y ^ )^^^^ 
'^^nu<o—m<ois:,-xmm^. (b) ti^co^yt^ffi;^^® 

[Ig|3] (a) 7J)^e(c) «0 2<D-ir^^*>^^?li^^Vif5n 

-5^^ y^'^m'^y^)\^^o:>^l%(n•m:^ml.^'mk(r^^ 

[04] (a) 7&^e(d) «|gl3(a) ;6^«b(d) <0^*:6<j;^c3 

m^o^^i{^m^WL^'^t>'^xx^^'mim\(r>y ^ )v^m 
30 mo^jEmmx^^. 

CHS] (a) \t.'f^-—\f:)vmm<DWf^UMm.T^^mm\z 
^mr^^^m(Dm2(Dmmm(DiEmmt,mmm. <b) 

fri(a) CD^i^^5Se«J<^M^«J:«rrMST^-5o 
Cine] (a) -if;m^(7:>g^^«SjK[^^ 

i<^mZ:^6Vy^y ^ ^l/:^(7)'V-V>y|:^^(7)l|^^^r^^ 

^•r»rffiia. (b) tt(a) <Dy ^ )\,^\z^m^mtb^yjm 
CIS?] ^6(b) <7)>'^;i/3'tc^fSi^^«)S:;!7-&:£Si^ 

[1^9] (a) \tm^(Dy^ )V^<Dmnm. (b) tt(a) (D 
CI2I10] (a) ^^^^(^ZLV-Vy^ )Vd^mzny->( 

^=LV-vti^+^\zm%'^nfz^f^^^'tmm. (b) 
j^(a) (D^moy^ )v^<Dn^mz \i-^f)^ e^i^iSffi 

50 n7'^^=L\^-V(omxmy)ti^^^m'^(oy^)Vd^(r>m 
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(6) 
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10 
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1 3- 
1 

1 ^-wMu^v^v^m 

1 7-13— 'r>r>^ 



[1^1] 
(a) 





16 



<a) 



(b) 




15 



[1^3] 



(a) 



(b) 



(c) 
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[@8] 
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[1^9] 
Ca) 





(8) 4*^^7-4 2 5 3 4 



[^1 0] 
(a) 
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